This paper provides an overview of adaptive technologies currently being used in Ontario Universities. Results of this study may help disability service providers in Ontario in understanding the current challenges of training students with disabilities in using adaptive technologies as well as improving service delivery methods. Participants were recruited through a listserv and asked to answer an online survey. Data were analyzed using descriptive statistics and anecdotal narratives. Results indicated that students with learning disabilities are not familiar with adaptive technologies that would best suit their academic needs and that training in adaptive technology occurred on an individual basis or in small group settings as opposed to large groups. Participants indicated that they use low-cost equivalents and adaptive technologies housed in open laboratories in order to serve students with financial needs. Challenges faced by Assistive Technologists included: consistency in assistive technology use by the students they serve, effective training while semester coursework is in progress, and fitting individuals with very unique needs to the available technology. A series of best practices and accomplishments were identified by the participants.
Introduction
The focus of this paper includes an overview of current legislation relevant to adaptive technology use in Ontario universities for students with learning disabilities. Its intention is to offer service providers in higher education settings a reference to what technologies are currently being used as well as the challenges that assistive technologists and disability service providers face while seeking best practices in training and delivery. For the purpose of this paper adaptive technologies and assistive technologies will be considered synonymous.
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Canadians with disabilities, representing 12.4% of the Canadian population. As disabilities occur more frequently proportional to age (Ontarians with Disabilities Act, 2001) , it is estimated that in the next two decades this group will represent 20% of the Canadian population (Council of Ontario Universities Working Group on the Ontarians with Disabilities Act, 2002). Therefore, "enhancing the ability of people with disabilities to live independently and contribute to the community will not only have positive effects on the future prosperity of Ontario but will contribute toward the overall quality of life of persons with disabilities and their communities" (Council of Ontario Universities Working Group on the Ontarians with Disabilities Act, 2002, p. 1). Disability, as defined by the Government of Ontario in the Ontarians with Disabilities Act (2001), encompasses:
(a) A ny degree of physical disability, infirmity, malformation or disfigurement that is caused by bodily injury, birth defect or illness and, without limiting the generality of the foregoing, includes diabetes mellitus, epilepsy, a brain injury, any degree of paralysis, amputation, lack of physical co-ordination, blindness or visual impediment, deafness or hearing impediment, muteness or speech impediment, or physical reliance on a guide dog or other animal or on a wheelchair or other remedial appliance or device; (b) a condition of mental impairment or a developmental disability; (c) a learning disability, or a dysfunction in one or more of the processes involved in understanding or using symbols or spoken language; (d) a mental disorder; or (e) an injury or disability for which benefits were claimed or received under the insurance plan established under the Workplace Safety and Insurance Act, 1997. (p. 4) Past legislation such as the Education Act and Canadian Charter of Rights and Freedoms have addressed the needs of students with disabilities and provided that persons with disabilities are equal before and under the law. The most recent Ontario legislation pertaining to individuals with disabilities and their rights to accessibility and accommodations in higher education is the Ontarians with Disabilities Act, 2001 (ODA). The goal of this act is to provide assurances that individuals with disabilities enjoy equal opportunities and participation in the life of the province and that no new barriers are created and existing ones are removed (ODA, 2001) . "Barrier," in the ODA's (2001) description, is defined as:
Anything that prevents a person with a disability from fully participating in all aspects of society because of his or her disability, including a physical barrier, an architectural barrier, an information or communications barrier, an attitudinal barrier, a technological barrier, a policy or a practice. (p. 4) In the Ontarians with Disabilities Act (2001) the Government of Ontario charges all Ontarians with the responsibility of providing equitable accommodations in stating that, "this responsibility rests with every social and economic sector, every region, every government, every organization, institution and association, and every person in Ontario" (p. 2). Furthermore, "all governments in Canada have a responsibility to enact legislation to improve opportunities for persons with disabilities by comprehensively identifying, removing and preventing barriers to their participation in the life of the jurisdictions of those governments" (ODA, 2001, p. 3) . The ODA (2001) alludes to the principle that legislation needs to be evolving and fluid in that levels of accessibility need to exceed those of the Building Code Act of 1992, that the guidelines imposed by the legislation should oblige different requirements as an institution's buildings and structures change, and finally that, in procuring goods and services, institutions must consider the accessibility of individuals with disabilities.
The Government of Ontario's noble intention of the Ontarians with Disabilities Act (2001) The Council of Ontario Universities Working Group on the Ontarians with Disabilities Act (2002) provides a guideline for the university sector stating that "providers of higher education, universities play a crucial role in ensuring that persons with disabilities have access to education and the opportunities that it provides" (p. 1). This entity alludes to the fact that Ontario colleges and universities are making headway in: The guideline also discusses how equipment and adaptive technologies can remove educational barriers to individuals with disabilities. A daptive technologies such as screen readers, text magnification, voice recognition, and mind mapping/organizational software are seen as integral in providing college and university accessibility. The Canadian Association of Occupational Therapists (2003) furthers the view that assistive technology is fundamental in enabling individuals with disabilities to participate fully, occupationally and in their community. At present there is relatively little information available when it comes to assessing the response of Ontario universities to this particular challenge.
Methodology
Participants in this study included individuals working at Disability Services Offices at Ontario universities. Participants were contacted through e-mail by a professional listserv. A total of three reminders were sent out through the listserv in order to request participation in this study. Seventeen participants, representative of the 20 universities in Ontario, responded to the online survey; questions were analyzed using descriptive statistics. Anecdotal data were gathered through o pen-ended questions on the survey and were grouped by themes. This study used a normative research question in order to compare the assistive technology services offered by disability service offices in Ontario universities. The primary research questions were as follows: Table 1 for a summary of adaptive technology used by students with learning disabilities.) Participants were asked about the service delivery methods used to train students with learning disabilities in adaptive technologies. A total of 16 (94.1%) participants indicated that service was provided at assistive technology laboratories on campus, 2 (11.8%) participants indicated that open laboratories at the university were used, 2 (11.8%) provided assistive technology services in the counselling office, and 5 (29.4%) participants indicated that services were provided in other locations such as the library and the Disability Service Office.
Participants used a Likert-type scale to evaluate statements concerning service-related methods. On the item "First year university students with learning disabilities are familiar with assistive technology software available at your campus" 5 (29.4%) participants agreed with this statement. A total of 8 (47.1%) participants disagreed with this statement and 4 (23.5%) strongly disagreed. No participants indicated strong agreement with this statement. On the item "First year university students with learning disabilities are familiar with assistive technology hardware available at your campus" 7 (41.2%) participants agreed with this statement, 7 (41.2%) participants disagreed with this statement, 3 (17.6%) participants strongly disagreed with this statement, and none of the participants strongly agreed. On the item "First year university students with learning disabilities know what assistive technology to request in order to satisfy their academic needs" 7 (41.2%) participants indicated that they disagreed with this statement. A total of 8 (47.1%) indicated that they strongly disagreed, 2 (11.8%) agreed with this statement, and none of the participants indicated that they strongly agreed with the statement.
Participants were asked to evaluate five statements concerning service delivery of assistive technology to students with learning disabilities. On the item "First year university students with learning disabilities require training in using assistive technology" 13 (76.5%) participants indicated that they strongly agreed with this statement. A total of 3 (17.6%) participants indicated that they agreed, 1 (5.9%) disagreed with the statement, and none of the participants strongly disagreed. On the item "Training delivery to students with learning disabilities on assistive technology is provided on a one to one basis" 14 (82.4%) participants strongly agreed, and 3 (17.6%) participants agreed with this statement. None of the participants disagreed or strongly disagreed with this statement. On the item "Training delivery to students with learning disabilities on assistive technology is provided in a small group setting" a total of 8 (47.1%) participants agreed, 5 (29.4%) disagreed, 4 (23.5%) strongly disagreed with this statement, and none of the participants strongly agreed with this statement.
On the item "During assistive technology training, students with learning disabilities have the opportunity to work with the technology in a hands-on manner" a total of 13 (76.5%) participants indicated that they strongly agreed, and 4 (23.5%) indicated that they agreed with this statement. Participants did not indicate disagreement or strong disagreement with this statement. On the item "After training, students with learning disabilities use assistive technology resources consistently during the academic year" 11 ( 64.7%) participants indicated that they agreed with this statement, 2 (11.8%) participants indicated that they strongly agreed, 2 (11.8%) participants strongly disagreed, and 2 (11.8%) disagreed with the statement.
On the item "Your institution has the technological resources necessary to meet the demands of students with learning disabilities" a total of 6 (35.3%) participants strongly agreed, 6 ( 35.3%) agreed, 3 (17.6%) disagreed, and 2 (11.8%) strongly disagreed with this statement. On the item "Your institution has the personnel resources necessary to meet the demands of students with learning disabilities" a total of 6 (35.3%) participants strongly agreed, 7 (41.2%) agreed, 4 (23.5%) disagreed, and none of the participants strongly disagreed with the statement. (See Table 2 for Service-Delivery Methods Identified by Assistive Technologists.)
Discussion
It is apparent from the results that a myriad of software, in the form of screen readers, voice recognition software, mind mapping/organizers, word completion software, and writing tools are being used in Ontario universities in an attempt to remove barriers for students with learning disabilities. Conversely, few dedicated types of hardware in the form of PDAs and stand alone word processors are being used.
It appears that the majority of students with learning disabilities make their way to universities in Ontario having never acquired skills in using adaptive technologies as reflected in the fact that participants indicated that less than half of first year university students with learning disabilities are familiar with adaptive technologies. This finding is further reinforced in that 88.3% of participants believed, to some degree, that first-year university students with learning disabilities did not know what adaptive technologies they would require to best suit their academic needs. In relation to why students with learning disabilities are not coming to college with adaptive technology skills, the Government of Canada (2002) states that they acknowledge "lifelong learning, so important to success in an information-based economy, begins in childhood" (p. 31) but consequently fails to advance the allocation of federal monies into adaptive technology resources in the K-12 public educational system. First-year university students with learning disabilities require training in using assistive technology. 0 0 1 5.9 3 17.6 13 76.5
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Your institution has the technological resources necessary to meet the demands of students with learning disabilities. In terms of training delivery, only 5.9% of participants believed that firstyear students with learning disabilities would not require additional adaptive technology training, which is indicative that a vast majority of students will need to engage in training to acquire these skills. The most prevalent form of training delivery appeared to be in an individual (100% participant agreement) and small group (47.1% participant agreement) format. Furthermore, all respondents indicated that assistive technology training delivery was performed in a hands-on manner, where students worked on a computer, in a laboratory setting, with the applications in which they were being trained. This practice follows the findings of Sorrells, Rieth and Sindelar (2004) in that learning is most effective when the four fundamental characteristics are present in instruction: (a) active engagement, (b) participation in groups, ( c) frequent interaction and feedback, and ( d) connection to real world contexts.
A total of 23.6% of the participants in this study indicated that, upon completion of assistive technology training, they failed to see its consistent use by students in their academic studies. This could be a reflection of the fact that 29.4% of the respondents believed that their institutions do not provide sufficient technology resources to meet the demands of their student population with learning disabilities. Conversely, 76.5% of participants believed that the personnel resources allocated by their institutions w ere appropriate for the demand.
It is clear that with an increasing incoming student population with learning disabilities and a vast number who have not been trained in adaptive technology use that there will be increased demands on disability service providers in Ontario universities. These demands can be further confounded by the fact that participants indicated that assistive technology service delivery is accomplished by individual or small group interaction with students. This is indicative that there will be increasing demands on institutions in procurement of resources such as equipment and trainers for this area of student services.
A total of six open-ended questions were asked in the online survey. Participants' responses were grouped together according to recurrent themes. Themes have been used as headings for this discussion of the anecdotal data from the online survey.
Financing and access
On the question "How do you serve students with learning disabilities who require assistive technology, but do not qualify for the OSAP [Ontario Student Assistance Program] -bursary for students with disabilities?" two themes emerged from the responses. The first was related to financial needs in that participants noted that they accessed funding through alternative and in-house bursaries, and they also used alternative low-cost equivalents, and assistive technology housed in open laboratories. The second theme was related to accessibility. Participants indicated that, as a way of providing access to those students who do not qualify for OSAP-related bursaries, they have laboratories open for extended hours. They further explained that having supervisors trained in assistive technology in laboratories helps those students. This is consistent with Bryant and Bryant's (2003) suggestion that cost is an integral factor in assessing the adaptive technology's quality in relation to user needs. Furthermore, the Canadian Association of Occupational Therapists (2003) indicates that the reasons for the non-use of technology by individuals with disabilities are related to cost and lack of outside funding. The Government of Canada (2002) claims that the limitations of funding are not due to the structuring of government and the flow of monies to individuals with disabilities, but rather an issue of life transition and individual relocation:
The disability community has argued that the fragmentation of government programs that provide funding for aids, devices and other disability supports can create more obstacles. When individuals move to a new jurisdiction, when they leave school to start work, or when they make other transitions, they may find they are no longer eligible for the funding they received until then. When this happens, people may lose important supports, which in turn may prevent them from enjoying the same choices as other Canadians. (p. 24) Therefore, service providers in Ontario universities are left with the reality that if financial needs are not being met through government bursaries because of fragmentation or other causes, institutional access to technology must meet those needs through flexible hours of operation.
Challenges
Respondents noted that the biggest challenges they face when serving students with learning disabilities who require assistive technology include: consistency in assistive technology use by the students, effective training while semester coursework is in progress, and fitting unique individuals with very unique needs to the available technology.
In terms o f consistency in adaptive technology usage, Scherer (2003) suggests that individuals with information processing deficits may become frustrated with initial obstacles in learning adaptive technology. This could be characteristic of first-year university students who participants felt did not use technology consistently after completion of training. Scherer (2003) does note however that the effort and possible frustrations of training are well worth the ends in terms of an individual's active participation in the educational settings provided through consistent adaptive technology use.
To address the assistive technologist's challenge of training individuals in adaptive technologies, one must be aware of the bureaucratic process involved in providing services. It appeared from the anecdotal data that assistive technologists find it difficult to cut through institutional red tape before being able to provide services. Some of the participants indicated that time was an issue in the bureaucratic process in that, as one participant noted "the requests cannot be processed before the academic year. By the time [students] receive the AT [assistive technology] and have training, the semester is half-way done and so they don't feel comfortable enough to use it because they are rushed to finish the semester." The idea being expressed above, that students must learn how to use the technology and manage course work simultaneously, was expanded upon by other participants in noting that students with learning disabilities "are trying to learn to use the assistive technology in tandem with learning how to deal with their course work and to get their course work done with the AT" and more so that assistive technologists must "deal with cost issues for both the office and the students ... [finding] that quite a few are in [it] for the bursary and computer, with the AT being secondary."
In addressing the challenge of fitting adaptive technologies to unique individual needs one participant summed up the problem, stating that "the limited range of products on hand for the students to try [is a challenge]. The limited resources often mean a cookie-cutter solution for unique individuals with very unique needs, or fitting the student to the solution rather than the solution to the student." Scherer (2003) suggests that in attempting to find the individuals' best fit for technology, providers must take multiple domains into account. These domains include: (a) needs, capabilities, and preferences; (b) prior exposure and experience with technology; (c) motivation and readiness to achieve goals; (d) expectations, mood, and temperament and finally; (e) lifestyle. Similarly, Ofiesh, Rice, Long, Merchant, and Gajar (2002) recommend evaluating how the adaptive technology device meets the needs of the functional limitation of the individual while drawing on the individual's strengths and addressing the demands of the educational setting. These approaches would indicate that assistive technologists spend a great deal of time getting to know the various aspects of the individual client's needs and characteristics in order to provide the best fit to adaptive technologies. This factor is coupled with the chronic demand on Assistive Technologists to keep up with the ever-growing pool of devices and software.
Accomplishments and best practices
Participants noted that their biggest accomplishments as professionals who deal with technology and learning disabilities in higher education institutions were: (a) creating campus-wide awareness about how assistive technology can help students with learning disabilities; (b) enabling students via assistive technology in school and the work force; (c) providing an informed, welcoming resource in a laboratory setting, and (d) reduced time-lag for assistive technology material preparation.
Participants indicated that in order for universities to better serve students who require assistive technology, student service providers should: (a) promote campus and community awareness of the usefulness of assistive technology, (b) provide in-depth training for professionals who work with assistive technology in the institution, (c) provide campus-wide installation of assistive technology in as many settings as possible, and (d) provide training to students in assistive technology prior to the beginning of coursework.
In summary, it appears that there will be an ever-increasing demand for disability services and adaptive technologies in Ontario universities. There seems to be a lack of governmental funds and institutional resources to support students' demands for technology. A major problem observed by participants was described as trying to ensure quality hands-on training in individual and small-group formats while being confined by limited technological resources. Assistive technologists in Ontario universities are characterized by wanting to provide supportive and flexible environments with consistency of adaptive technology usage. Unfortunately, even with the provision of appropriate training there is a belief that student consistency in use is somewhat sporadic. Finally, according to participants in this study, gains can be made towards accessibility in higher education by providing timely training and service delivery, open access to adaptive technologies across campus, and the dissemination of the importance that adaptive technologies play toward the removal of educational barriers.
